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ANALYSIS OF M880 TIRE FAILURE ACCIDENTS 

Darwin S. Ricketson 
CW4 Henry S. Luchner 

US Army Safety Center 
Fort Rucker, AL 

INTRODUCTION 

In August 1978 Goodyear started a recall of 9.50 R16.5 steel belted 
radial tires that were manufactured at its Fayetteville, North Carolina, 
plant from 1 September 1975 through 28 August 1976. This recall was in 
response to reports of failures and accidents involving these tires mounted 
on M880 1 1/4-ton trucks.  The problem was in the method by which the 
rubber was processed during tire manufacture.  This problem made the tires 
subject to separation between the belt plies which causes belt deteriora- 
tion or separation at the belt edges.  In turn, this leads to vibration in 
the tire and tire failures with sudden air loss. 

The recall program was closed out in January 1980 with 55,000 tires 
having been replaced (Tank-Automotive Command M880 Newsletter Number 12, 
13 January 1980). However, since that time National Guard Bureau (NGB) 
personnel have reported a large number of failures of the replacement 
Goodyear tire; i.e., preliminary results (26 states reporting) of a NGB 
survey indicated that 1,211 of the replacement tires had failed since 
1 February 1980. NGB was told by TAC0M that no recall of the replacement 
tires was planned; however, Goodyear was producing a second replacement 
tire (The Wrangler) to be issued as the first replacement tires wear out 
or blow out. The problem is if the replacement tires are defective as 
suggested by the NGB survey, then they should also be recalled, not 
replaced as they fail. 

Currently, TAC0M reports that the original Goodyear replacement tires 
are experiencing a 1-1.5% failure rate which is better than civilian 
experience and that the largest problems are speed and under-inflation; 
i.e., the operator's manual and Chrysler recommend 35 psi on front tires 
and 55 psi on rear tires while Goodyear recommends 45 psi on the front 
tires and 55 psi on rear tires. Goodyear is currently analyzing some of 
the tires that failed on NGB M880s and will report the results to TACOM in 
the near future. 

To assist TACOM and Goodyear in assessing the performance of the 
replacement tire, it was decided to analyze M880 accidents before, during, 
and after the recall. The analysis objectives were to: 

1. Identify the M880 accidents caused by tire failure. 

2. Determine the cost of M880 tire failure accidents in terms of 
injuries and property damage. 
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3. Determine whether the rate of M880 tire failure accidents decreased 
after the recall. 

4. Determine whether there are any important differences in the rate 
of M880 tire failure accidents between major US Army Commands (MACOMs). 

5. Identify causes of M880 tire failure accidents. 

METHOD 

Computer records of DA Form 285 M880 accident reports were selected 
for the following time periods: 

1. 1 September 1977 through 31 August 1978 (one year period before 
the tire recall). 

2. 1 January 1979 through 31 December 1979 (a one year period during 
the tire recall). 

3. 1 January 1980 through 31 December 1980 (a one year period after 
the tire recall). 

For each of these periods, two computer matrices were developed which 
identified the number of accidents, number of injuries, and cost of M880 
accidents by MACOM: one matrix for accidents caused by tire failure and 
one for all M880 accidents regardless of cause. Next, MACOM and Army-wide 
accident rates were computed for M880 tire failure accidents and for all 
M880 accidents.  (NOTE: The Army Maintenance Management System (TAMMS) 
reports tactical vehicle mileage and inventory from 1 November - 31 October 
of each year. This exposure information was used in rate computation even 
though the accident periods and exposure periods were offset by two or 
three months.) Last, each of the M880 tire failure accident reports was 
subjected to hands-on review to verify tire failure and identify cause 
factors. 

RESULTS 

The number of accidents, exposure mileage, accident rates, injuries, 
and cost is shown in Tables 1-4 for all M880 accidents and Tables 5-8 for 
M880 accidents caused by tire failures. Table 9 shows the results of the 
hands-on analysis of M880 accidents caused by tire failure. Information 
from these tables reveals,that: 

1. During the three year study period there were 2,099 M880 accidents 
of which 80 (4%) were caused by tire failure. 

2. The 2,099 accidents resulted in 22 fatal and 359 non-fatal injuries 
and cost $6,100,575 for an average of $2,906 per accident. The 80 tire 
failure accidents accounted for 3 (14%) of the fatal injuries, 44 (12%) of 
the non-fatal injuries, and $534,056 (9%) of the cost. The average cost of 
the tire failure accidents was $6,676. 



3. Over the three year period the rate of M880 accidents and M880 
accidents caused by tire failure decreased as measured by miles driven and 
vehicle inventory, i.e.: 

a. The M880 accident rate per million miles was 7.714 before the 
Goodyear tire recall, 5.812 during recall, and 4.209 after recall. 

b. The M880 accident rate per thousand vehicles was 38.60 before 
recall, 32.62 during recall, and 24.50 after recall. 

c. The M880 tire failure accident rate per million miles was .345 
before recall, .205 during recall, and .172 after recall. 

d. The M880 tire failure accident rate per thousand vehicles was 
1.669 before recall, 1.063 during recall, and .931 after recall. 

4. The rate of M880 accidents per million miles showed a year-to-year 
decrease for all MACOMs except TRADOC and HQDA (Note:  rates based on 
inventory were not computed by MACOM because vehicle inventory by MAC0M was 
not available at the time of this study). For both TRADOC and HQDA the 
rate decreased during recall and then increased after recall to levels that 
exceeded the rate before recall. 

5. The rate of M880 tire failure accidents per million miles showed a 
year-to-year decrease for all MACOMs except NGB. The rate for NGB 
decreased slightly during recall and then increased after recall to a level 
that exceeded the rate before recall. 

6. The hands-on review of the 80 M880 tire failure accident reports 
revealed that: 

a. All 80 accidents were caused by tire failure. 

b. In 53 of the cases speed of the vehicle at the time of the 
accident was reported. The average speed was 46 mph. 

c. The causes of the tire failures were improper design or manu- 
facture (31/39%), road hazards (2/3%), and not reported (47/59%). 

d. The manufacturers of the failed tires were Goodyear (13/16%) 
and not reported (67/84%). 

DISCUSSION AND CONCLUSIONS 

Tire failure accidents were much more severe than the average M880 
accident in terms of injury and cost. This is probably due to the high 
average speed (46 mph) at the time of the accident and subsequent steering 
difficulties. 



The rate of M880 accidents showed a decreasing trend over the study 
period. The reason for this decrease is not known and cannot be accounted 
for solely by the decrease in tire failure accidents. Nevertheless, TRADOC 
and HQDA have shown a reversal in their M880 accident rates and this 
problem should receive attention. 

The rate of M880 tire failure accidents decreased during and after the 
recall. It appears that a combination of factors has contributed to this 
decrease: correction of a faulty manufacturing process by Goodyear, 
increased emphasis on correct tire maintenance and use, and a greater 
awareness of the hazards of tire failure by M880 operators. 

Since NGB was the only MACOM which had a rate of tire failure accidents 
that was higher after the recall than before, their concern is well justi- 
fied. The reason for this increased rate is not known but may be attributed 
to an increase in the quality of NGB accident investigations and reports; 
i.e., NGB recently completed its staffing of state safety specialists and 
one of their functions is to improve quality control of NGB accident 
investigations and reports. However, the information from M880 accident 
reports indicates that accidents resulting from improperly designed or 
manufactured tires is definitely decreasing. 
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TABLE 4 

All M880 Accidents:  Rate Per 1000 Vehicles 

1 Sep 77- 
31 Aue 78 

1 Jan 79- 
31 Dec 79 

1 Jan 80- 
31 Dec 80 

Accidents 740 675 684 

Vehicles 19,170 20,690 27,920 

Rate 38.60 32.62 24.50 
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TABLE 8 

M880 Tire Failure Accidents: Rate Per 1000 Vehicles 

1 Sep 77- 
31 Aug 78 

1 Jan 79- 
31 Dec 79 

1 Jan 80- 
31 Dec 80 

Accidents 32 22 26 

Vehicles 19,170 20,690 27,920 

Rate 1.669 1.063 .931 
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